A Coplanar waveguide fed compact planar monopole antenna with a modified ground plane is presented. Measured and simulated results reveal that the antenna operates in the Ultra Wide Band with almost constant group delay throughout the band. Time domain performance of the antenna is also discussed in order to assess its suitability for impulse radio applications.
Introduction
The advances in ultrawideband (UWB) systems and applications are progressing at a rapid rate. UWB systems have become more prominent since FCC assigned the frequency band 3.1-10.6 GHz in 2002 [1] . The use of UWB signals in microwave imaging applications in addition to wireless communications requires suitable antennas as transducers between UWB transceivers and the propagating medium. One of the major challenge in antenna technology is the design of ultra wide band compact omnidirectional antenna with constant gain and minimum group delay.
An efficient technique to increase the antenna bandwidth of broadband planar monopole antennas is the use of a modified ground plane. These structures are implemented with both coplanar waveguide (CPW) and microstrip feeds. In [2] , a binomial curved monopole antenna with a binomial curved ground plane is introduced to achieve UWB characteristics. A UWB planar triangular monopole antenna with a ridged ground plane is introduced in [3] . Both of the above structures have a complex geometry and large in size. In this paper, a compact planar UWB antenna (30x22mm 2 ) fabricated on a substrate of thickness 1.6mm is proposed. The simulated and experimental results show that the antenna has a 2:1 VSWR band width from 3.1-12GHz with all desired UWB radiation characteristics. The geometry of the proposed antenna is shown in Fig. 1 . The T shaped monopole antenna is fed by a coplanar waveguide (CPW) with a partially curved ground plane. Ground is formed by etching two circles of radius R centered at (0,H,h and L,H,h)from a normal rectangular ground, as shown in the figure. Antenna is printed on a substrate of dielectric constant ε r = 4.4 and thickness h = 1.6 mm. The strip width (W) and gap(G) of the Coplanar Waveguide(CPW) feed are designed for 50Ω impedance using standard design equations.
Antenna Geometry
A prototype of the proposed UWB monopole antenna with optimal geometrical parameters was fabricated and tested using HP8510C Network Analyzer. The measured and simulated(HFSS) reflection characteristics of the proposed antenna are shown in Fig.2 . The antenna exhibits a 2:1VSWR bandwidth from 3.1 to 12 GHz with three resonances centered at 4GHz, 7.5GHz and 10.5GHz respectively. Ultra wide band width is produced by the combined effect of T shaped monopole and the modified ground plane. Measured radiation patterns of the antenna at the three resonant frequencies are shown in Fig.3 . Antenna exhibits monopole like radiation pattern for all the frequencies.
Measured gain of the antenna is shown in figure 4 . In the entire band the antenna shows reasonable gain with a peak gain of 5dBi at 9 GHz. 
3.Time domain antenna analysis
In ultra wideband systems, the information is transmitted using short pulses. Hence, it is important to study the temporal behavior of the transmitted pulse. The communication system for UWB pulse transmission must limit distortion, spreading and disturbance as much as possible. Group delay is an important parameter in UWB antenna design, which represents the degree of distortion of pulse signal. The group delay is measured by placing two identical antennas in the far field. The comparison of the group delays for the face to face and side by side Transient response of the antenna is studied by modeling the antenna by its transfer function. The transmission coefficient S 21 is measured in the frequency domain for the face-to-face and side-by-side orientations. The transfer function is then computed [4] . The transfer function is transformed to time domain by performing the inverse fourier transform. Fourth derivative of a Rayleigh function is selected as the transmitted pulse. The output waveform at the receiving antenna terminal can therefore be expressed by convoluting the input signal and the transfer function.The input and received wave forms for the face-to-face and side-by-side orientations of the antenna are shown in Fig.6 . It can be seen that the shape of the pulse is preserved very well in all the cases. 
4.Conclusion
A simple and compact CPW-fed UWB planar monopole antenna is presented. Total antenna size is only 30mmx22mmx1.6mm. Measured results of the fabricated prototype antenna indicates a nearly omnidirectional radiation pattern and low group delay throughout the band.. A time domain study of the antenna is also conducted. It is shown that the antenna exhibits good performance in both frequency and time domain and therefore is a good candidate for emerging UWB applications. 
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